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I/") (57) Abstract: Disclosed is a glass composition having a light -emitting function and light-amplifying function in a wide wavelength 
range. This glass composition contains a bismuth oxide, an aluminum oxide and a glass network former whose main component is 
a germanium dioxide. Bismuth contained in the bismuth oxide functions as an emission species, and produces fluorescence in the 
infrared region when irradiated with excitation light. This glass composition may further contain a monovalent or divalent metal 
oxide. 
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[oooi] ^mmit. mytw-^fc^ytmmmi^tvxmmv^^^mmmcm'r^ 
Steffi 

[0002] NcL Er, Pr^ifO#±S7C*^»^^, ftftifcl&yt&&~t'Z>tf : ?X&tobtl 
[0003] ^tL£r%Ji;U #^^Fll-317561-^-^#*Dj:tJ ? #Pi2001-213636-^^$6^, 

2 3 

[0004] #H3^F6-296058^k^ #|g2000-53442-^^#33«J;t^#|g2000-30247 

2 3 

[0005] l-29334#4HRtt, Bi£K— ^Utoff^tf^SrW^l/CV >5 D 
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[0006] #PB2002-252397-^&ra\ Bi O -Al O -SiO ^(D^^7^^fflV^c)l£7 

2 3 2 3 2 

[0008] ^mm \c£z>jr?zmmMnz. ^^^mtm, mtT;v*~v^ *s&xjw?xm 
m^tm^tti^^^m^mt^xmmu mm^mm^xm^-mMm 
[0009] ^mmm^m ^x, ^^tn, *smm&m>M^ ^#«rv >5» 

[oon] [igiiHitt, ^i#ips#ttfp«ffl^^^bTffiv^, *5iM©3teitB36ia©— ' m 
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[0012] £IT. mm&^ir%feir^<x^%xhz> 0 

[0013] ^mm<Djf ; 7Xffi.)&mfe. \f^^mtm. m^tr/v^^^ (ai o k 

2 3 

2 3 

2 

[0014] ^C^K^^^-B-^^f* , 400nm^^l lOOnm, £f*lX J3400nm7^900nm 

Onm^550nm, 650nm^^750nm, 750nm^850nm<D^;ft$&|g^fbill^ 

[0015] ^:^^(D^f7^*i.^^^400nm^^ll00nm, «t«9A#:^l^^400nm^^850n 

^!lx.^900nm^^l600nm, 0*L<telOOOnm^l6OOnm, J; 190* 
b<ttl000nmd^e>1400nm<D*g|S^fc5o ^IBWlCtfrtfif, M^fetf^K^ 
-f-Z^rimUZ:. 4"fe<£1>150nm, $fe^^^<^320nm, 0!l£fi£l5Onm£*_L4 

[ooi6] ^w^^m^ra. imtifcmffi<D&m<vmik^&£bK^&^bmi^L 

\t\ Z<Dmfctot*tf , ?Xfc&&M\Z.'t&o 2ffi<D&m<DWtfcV3te. MgO, CaO, Sr 
CX BaO&£XFZnOfabM&ft%&%:<b^lMfiWMX&Z> 0 ltfO^JRO^ff^ 
W\ Li O, Na 0*3J;U?K Od^3gfitb5^*<i:t>ia* s 03i"efc5o MgO^oitl^L 

2 2 2 
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■ho 

[0017] ^0j!(D^f^m^^^-*3v^T, Bi o icmwi^tc}f^^m^(D^m^o. O 

2 3 

1 — 15%,#tO). 01 — 5%/$W^bl\> mitT/V^^7J^(D^^m\iO. 5— 33%#S 
£?*L<, ^^/W^^<D^^^^O— 85%£W*U/\, 
[0018] *^P^(D^7^m^^f*UV^M^T^!l^-r^o GeO :40— 85%, Al 

2 2 

O :0. 5—33%, Li O:0— 30%, Na 0:0—30%, K 0:0—30%, MgO:0— 40 

3 2 2 2 '~ 

%, CaO:0— 30%, SrO:0— 30%, BaO:0— 30%, ZnO:0— 25%, TiO :0— 1 

2 

0%, ZrO :0— 5%, SiO :0— 20%X^ti^^^^, MgO + CaO + SrO + 

2 2 

BaO + ZnO + Li O + Na O+K 0(MO+R O) ^3— 40%<DfBH^&«9, £>0, 0 

2 2 2 2 

. 0l-l5%<DBiO \zM%\^f^^m.\Ym^:^ 0 

2 3 

[0019] «^(Djl^n|^lh(D^fe^, -tf^OWMPcV)— ^&mmt&itfcl-±ffimi&.bVX 

^m^^^KM-r^^itxiy2o&L±bir^bx\\ 
[0020] j^t, ^mm(D^9^mf^m<DM,i^m^mmnm^^^x(Dw^mfm^m^ 

mm-rz> 0 
[0021] (ytmrn^fb^) 

Ptm-Jfy^&Wm^ 20mm X 30mm X )f$3mm©^?fi[^^S £5 t-^ffi^ 

^M^iS;ft290— 2500nm<D$5B^iBiJ^L7c o i<D3fejgi!§^^fv^^;ft400 
— 550nm, 650— 750nm<D^th^tl<D^m\^%M$tt°-- ?1)^thX\^frb^fr 

[0022] ^P^lR^^^h/K^^fgil'M^, J^T£>J;5^L-C5£#)fc 0 *T , ;fcjgii§;*^b/V£r 
^/VP^M#C^m#bT(SP^«^^b^)^Bi O ^mUL, £<£>Bi O £1%^" 

2 3 2 3 
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[0023] (^^^MO 

mtmm^mxM^t-o 
[0025] mytmifr) 

700nm^LT^1120nm, S()®^*833nm^*fLT{*1250nm, X$fofe 0 '5 
[0026] (3tit(6#tt) 

miK^-rmmmm^m^^x^mm<^^m^ti 0 ytmrnn^^—mbte 

[0027] St^532nm©jaie3fe20O3teii26l!:tt % ^NfflO'— if (LD) Bbj^Nd-YAG^ 
V— 1f35=»e>©5ia*3fcSrfflV^ HjiB5fe20«, M^ggil300mm<D(£bl/^X52-e^ 
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[0028] — -ft^ fa-S§-7fc30te. ^^i064nm(D^^«, m^M26tnWl(D^^ 
— if®)£BNd-YAG^— if 36^3feM£U /^/KXi|>gi^nsC7V-?/KX^Lfc 0 
314nmc7)J^i\ fa ^3fe30te, ^Og^CDiNfflO'— if 36^*b<«gbfe£Wh 0 ft 
^3fe30te, Mj*35fe20^^^[^d^^^f^lO^AM^, fL&Sgll£500mm 

fig62#K3 £5 ^W^X54£>{£g/£if 3rM^Uc 0 l^X52£l^X54£<DM,k 

[0029] ff-^3t30^JS)©3fe20(D^-^«.^*5g^ttH*r^72 I 74^fflV^f ofc 

[0030] in ^-%:<D$in&1064nm(Dm&l~Z. is ^O^ItitLt, ii^3SW&fe#7 
l/-if)36^ffi/dfcKl064nm(Z>{f ^30^, BiMm74^~m&£iM£tl. U 

mfvxiotpKAMzti. ^ti^mmvtcm^-m2, -r^t>^m^^tz.m^m2 

[0031] 2ft©M72, 74^^it^^l064nm(Z)3te^H*l•*»r^<^V^^^ff^ 

30te/-^xfc-?&i9, w^ggft^^^v^tf) (w— if omWM-e^v^ 

lt, mnj?9*ioiz.mirZ) 0 nn^^(D^mmic^vf^<>fcm^22n 

, KHm.74Kmir^K i©H*ti'e©H*Hlifcf^i:^5©t\ ft ^«C36 

[0032] ft ^(D^^i064nm(Z)#^^*5it^, 3fe^m^ 80<£>i¥*ffl£|2| 2 lC^i~ 0 M 
ft*'*— 88-e«ofc^m^80^^^fcff^-3fe32^, nS&3&3yYZ7>(;V#Z2 
£r«U $^>^^Sl064nm(D^(7)^ii^i-§ z F#^/^84^iibT, ff-S§-3fej& 
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[0033] ft^-3tO^*^1314nm(D#^{* N M72, 74£LT, ^*1314nm^*jVT 
if5M#t*^oMm#:^SJ^^-£fflV^: 0 $t;ftl314nm<7>ff (LD) 36/^ 

^ttstt^fcft -^-3te3o«, HM^74-es*f^tv, ^^^io^i-A*f$tv§o m 
mt5titcm^%:32^ KMm72^%iM£tixytikmmo{z.mfrti%o m^2o 

t£frotz.m&yt22te^ R^m,74izmL, fr-rfrKEMztiZo ^.(DKM%mt^% 

[0034] ft ^-«*^i314nm(D^^*5tt§, ^m^8O<D|¥»03^i- o 

m^80^^^fcff ^-7fe32fi, iL£E£ltt<D;ftl> (f?!jx.{^ 1000mm) (DUls^bSX 

JEfcSh i-^^^ASE (Amplified Spontaneous Emission) XXlWd^l^tf^^^^ 
-C#«„ ££>^, #;fc:/yX^55£M£^3^U;^ iK*532nm(DM)^a3 I 6^^ 
l&icU ft ^«^^£;fc^m^86^Att£^3o 3tff ^te, -tJh/fcfcfoSUtm 
mW^-^^th, ft ^Jr— X/V92£MCT, ^->T3^3— ^_h^^tb5o 

[0035] mi^L7t3fe^-e», m&ft2o<Dmft&fatm^-ft3o<Dmftjjfat&mfa 

[0036] i^(D%^%m\^%m&<Dm\m-±, ^r^o^xn^t^ 

[0037] m*tf9xio&mm$K\^¥ftbt£z>£5Kmmmmu y^y^unt^tc 0 

%fc&5J¥^£LfCo ^(Z)^^^|E|l^LfcM^ir5/hU ft -^3fe30»® 
3^^, 7^10<D rtSPT?J:<m*« £5 ^HMSrtr ofc Q 

[0038] -^<D#, ff, ff^30^3fSf^f^lO^Mb, t^#7^10£SMbT#fc{f 
, ®)^3^20^^^10^Mb, l^#(^f-^3te32(7)§KS^v / n^=3— ^90 
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x%% 0 

[0039] /^*d\ mn^^^w^r^^^h^m^i^m^^^u^^t^^ 

tmPc^r^^T^co^JO n^ttb?j:%ft7T4s<mi4tfj£XQmmzmte<9, U 

[0040] $tft808nm<D|M^ *5J:^^1314nm(Dff ^(D3feM28, 38^^^^ 

[0041] ^yr4^i2^mMvtc^34^u^x57^m^^x^mmm7Km^ti^>o % 

m^(D^^mu wm^^^=x^9oxmmir^ 0 
[0042] ±m<Dyt¥^zm\<^tcytmm<D%m^m^x^ mw-yt^r^mmmmmz 

[0043] -?r<DgL tii?m^y£3o&nn^T4^i2<Di®mi4\z.mMu um-^r4^i2 

^ilLt^f'ff ^te34<D$£j£^-^£W— 7 o 90-ea'Jfei-§o #CWC, {f -^£30 
©Ht^ttfc^, Mj^^l^t^^X^n 2 ^MttU ft ^3£34<D&m& 
;^>tW-:/90l;i|iJ^1-5o ft ^ 

, ftmmmM&mmx%z> 0 

mx^ m^-^RM^. mmyt&mmts&x-bx^ Kmrnu^^m^x^x 



WO 2005/085148 9 PCT/JP2005/003217 

[0045] 1211*3^1504, #^Ei4^bfc^g}*, wffimm&m^-efrztthK, 
x%% 0 

[oo46] j^r, mmM\z&9. &&m&£b\zmm\z$m'rzo 
[0047] mmm) 

t/k-t, m.m^^ %mtrvvv^ mw&vpj*. m^y^sv^ mmx^ 

2 3 

[0048] =mkt*^x<D^W£M7t<Dp3±bJf7X<DmMb$: n ftibLX, MgOfflftn 

— MbLx, u.mb^xmm^nx^^m.m^^^ i yj>>(M & so)^m^^fc 0 

4 

Na OfrStm&rete. Na OjgOtSftf)— MbLXmStrhV^ (*^5§Na SO )«rffl 

2 2 2 4 

v\fc, yiy»ilifi©ttt, =m^^^M-tZ>^^lkXi/20SX±bl,fz. o 
[0049] p^Lfc^^^^^T/V5^/V^^^AL-C1400 < CC)«^^tti-e4^ra^L, 

vtt&, pcomM&m, m^xwc^xw^^M^>^^i—7)b\jz. 0 

[0050] ^h^fW^^oi ^xWfeUdfi&&&i\z0t't* Ptnify^te, v vf tub @ 

/M^b)K;ft400nm— 550nm:}3j;T*650— 750nmCDfaffl^Mlt o — 

[0051] ^^ticDnntfyxfrbhmfrmxcDmmmmztitio gm^^/n©^ 

K^WV^iTo $tft500nm, 700nm, 833nmO#^ft(DM#J^J;3Ifj£B^ 
£o~t $t*900~ 1600nm^^.^j£V^3fe^#£)^-CV^^t«^-e#^ o ^ 
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[0052] Vvf jh/^fWtf^fcSSV^Tfc, }Kft532nm<D|M)fe^J;l9, ^ftl064nm*5j; 
/MC:|o^T^3fe^X-£ft3$t;Kte, ir ^T<D|i£|Sf;tf^;ioV>-C, 1064nm£l3 

—m^^^xytmm^mxm, ^.<D%:mmn, um-^^^^-^mmx^ 
[oo53] mmm) 

SAbT1750 o C<DmM^^-e4B#^##b, i^>7°/H4-ef*f^b^:/^5/^^T 
/^^/V^^AtbT1450°C-e4B#^^#L, ^<D^ |£«ii«L£ijL-OfrfePL 

IfrLsXnm-Jfy* (U^VH 1-14) 2r#fc Q 

[0054] z.tib<Dum-jf7x%m\ mmmtmm\^^miMvtc 0 ^*^2^^-r 0 

[0055] u-^/m-m, /v^^^^^BS^^bm-r^^^-e^^^^ofcfc^, /vya? 

^mM^m^^<. ^lOOO-ieOOnmcDtSH-e^^ai^^soroaigb^^ 
\ ZlX—^faWiMLX\s^£frofc. 0 1^://H3te, MwtftkMVX^^fCo V-l^f/Vl 

[0056] J^T\ HJfeflL #M^^>|g^#^boo, ftiKS©Iir»ait5o 

[0057] \?*-mmtm^ «0^^^7^m^^^^/ £^ v^b^;iil|ls^i-§fci?)(D^ 

2 3 

2 5 
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#3fe3&ft#teT« 0 tr^^Bft>fb«i©^S(Bi o #tff) tt. o. oi~5%, $£> 

2 3 

fciSO. 01— 3%, #IC0. 1 — 3%tfW*U/\> 
[0058] #9**1 S T&EfcftW^JE^fiiGeO "CfeSo GeO OMf^l<tol'|o07 

2 2 

^7»^©ig^gic/^ o Geo (Di?mmm<~r€z>bjf9x®j£ 

2 

©•^NT**WU 40— 85%^W*b<, 45— 85%tfU;t>0*LC 55— 8O%^#(cl0 

2 

[0059] ai o H\ tr^^ift>fk<»^9^3liafi&»{j:*5v ^T#^»M-r3fc#> \c$m<o 

2 3 

^^•-efcSo -t^**^o. 5%3m(DM&n. ^.<D^^mti^ \ — ^ ai o 

2 

3 

So Lfc^oT, AI O ©-g^faSfci. 0. 5—33%, $^>^«5- 30%#W3;IX, £<9 

2 3 

0*U^TRRi*lO%, ±l8fcovvrtt,fc!)0*L<tt2O%, $^lc0*b<ttl5%T? 

[0060] 2i^It{^MO (MO = MgO + CaO + SrO + BaO + ZnO) So £1* lflfr&JR 
ittRO(R 0 = Li O + Na O+K O) fit, «afi»ft©^f9^b©fc«) ^S^UPi - ^ 

2 2 2 2 2 

bffi&iiVW ^(DWL&fabfe, MO+R 0£^&<£ 1 i>3%8fcbp-r5£«fcv\ MO+R 

2 2 

OO^-^r^^it^P^^oT^f^O^/a^^W^^^, — ^\ MO+R 0(D-pT# 

2 

2 

{23—40%, $£>^f25- 35%aW£lX, 10— 30%&ftK&-£\J/\ 
[0061] M03oJ;U«R 0(DWM(D— MtVX^ mm&(MSO ;R SO h 5^it(M(NO ) 

2 4 2 4 3 2 

3 

[0062] MzonmwzJf^im n bmw-x&& 0 M g o», muf^y^^M^m^ 
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„ U5>U MgO<Di£ft&timir€Zktf9XffiMtoffitefa&&m^ 400-550nm 

Mgoo-^^r^ri^ o— 40%, ^^ictto. 5— 35%, #^0. 5— 30%#w*l<, 0 
. 5— i5%as#y?*Lv\, 

[0063] CaOJ3. MgOirl^^^MM^^^^^^te^ift^. #^*<£ift3*cjtt£3rit&«>5 

^f9^ttil^afeSr^U 3&3fc3ftaptf s 4KT**-3o -<£>fca?>, CaO<£>^r3*f3\ 0—30 
%, $fe^«0— 20%#W*LC 0— 18%^Sj;t)0*L<, 0— 1O%##I;:0*LV\, 
[0064] SrOte, MgCX CaO£|^^ JSW^^^©*S«H4Srifi5»5o SrOte, ^ftCfll*. 

^l!iJ:55l3te©3ftSS^*l2H£T$*5f^ffl^3ftv yfcft, %:<D<£^feO— 30% 

^WtU, 0— 15%^J;«9£mX, 0— 5%^#^#mX, 0— l%^ftt^*bV> 

o 

[0065] BaOtx MgCX CaO£|n)£S % J^*t^^^©»*H4S:]i5ft5 0 BaOte. ffi(D2«^ 

^_ho^H-e»«^J:v\ La>U BaO«, 5l3te!iiSSnfe*l5:<eT$*5f^ffl^ 
3av\fc«>, -teE^^fSO— 30%#W;£LC 0— 15%*5J;«90*b<, 0-5%#s# 
l£0*L-C o~i%tfs§&0t:Lv\, 

[0066] ZnO^*^#3|Sfy^y^<D*§«H4SriiSfcS 0 ZnOteCaO, SrCX BaO£Jfc|feLT\ 
tf?X$tf^t&*\Jfcfc&K&&£&Z&%d*ft\t\ ZnOte, MgOii:b^L-C, #7 

x%mu mmtetf9xfimtbtite<^ts:z>o Lt^t, z n o©^t*ij:, 0-25% 

[0067] Li OttMfc#9*aH B BMfoXfoZo Li of*, 'j§^?US^i£T$^-C'j§»tt^ 
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2 

Jt>5fc*, Li OteO. l%JK-b8fe&Pt"5i:J:v\ L^U MgOi:^^ Li CxD^m 

2 ' ~ 2 

2 

2 

[0068] Na Ote, M^Si:i:^^«ffi?aS^T$-fr, ^f9^©^Sr#Pffi!|-rSo L^L 

2 

2 2 

[0069] K Ote, SfcfBi&£«tf£T$'£\ ^f9^©^SSr*Pffi!|-t-«o L.a>U K Ote, ^*-Ct> 

2 2 

2 

[0070] Tio ri, #9*©JB$T*8ri$«>, 3§3fe£ri!j&t5o Baori*3t3ftSSrteT$*5f^ 

2 

fflj&saftv^, TiO rii£fc3fc3fc3ft£&ii&fc5&*&^5o L-^U TiO 

2 2 

Sr?L»$*5f^ffldSSE)«o bfc^oT, TiO (D^TTO. 0— lO%^S0*b<, 0-5 

2 

[0071] ZrO ft, TiO kWfc^ tf?x<Dm$r&&M#>. *^l3tS:JSitt5o L-J&>U ZrO fit 

2 2 2 

rmS©_b#Sr3S»t5fcft, ZrO co^mm^, o~5%tf50*L.<, o~3%as«fct)0 

2 

[0072] jz&m<o#?xmj$mr£. wkwo^^m n ^^w^k>x\ vot> <t< , mz.i* 
sio Sr^^ru-cv>-cbfll^v> 0 sio <Dffiimiz£M(Dmmiz.%}%;&&z>o l^u s 

2 2 

2 

fc&tfSo SiO <D^WteO-20%/$W*L.C 0— 10%&£*>m--$.lAt\ 

2 

[0073] ^isw<D^^m^^«. ±ib<d^£w^ mtfr^comm. nmm^com 

VzMOffiWZt^ B &}£LX. YO,LaO,TaO,GaO,NbO *5«ttWn O 
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